A semiempirical computational investigation of the antipsoriatic drug anthralin.
A series of computational studies was carried out, by using the highly successful Austin Model 1 (AM1) semiempirical method, to illuminate more completely the fundamental, molecular-level forces that affect the function and utility of the antipsoriatic drug anthralin. First, examination of the keto-enol tautomeric equilibrium by AM1 showed that the keto tautomer of the drug is 9.5 kcal/mol more stable than the enol form. Strong electrostatic forces involving the hydrogens on the hydroxy groups (a partial charge of +0.25 in both forms) and the keto oxygen (a partial charge of -0.40) apparently overcome the effects of the increased aromatic stabilization present in the enol form. Second, AM1 was applied to the degradation products of anthralin, 1,8-dihydroxy-9,10-anthraquinone, 1,8,1',8'-tetrahydroxy-10,10'-dianthrone, and a further oxidized form of the dimer. These molecules have been implicated in some of the unpleasant side effects of anthralin. Third, AM1 was used to predict the preferred site of ionization of anthralin.